Signalling dynamics in vertebrate segmentation.
Segmentation of the paraxial mesoderm is a major event of vertebrate development that establishes the metameric patterning of the body axis. This process involves the periodic formation of sequential units, termed somites, from the presomitic mesoderm. Somite formation relies on a molecular oscillator, the segmentation clock, which controls the rhythmic activation of several signalling pathways and leads to the oscillatory expression of a subset of genes in the presomitic mesoderm. The response to the periodic signal of the clock, leading to the establishment of the segmental pre-pattern, is gated by a system of travelling signalling gradients, often referred to as the wavefront. Recent studies have advanced our understanding of the molecular mechanisms involved in the generation of oscillations and how they interact and are coordinated to activate the segmental gene expression programme.